Work done on the structural modifications of leucomycins and their analogues by OMURA2) and also in our laboratory has established certain requirements in the structure of these sixteen-membered macrolides for biological activity.
Thus reduction of the double bonds was shown not to affect the activity. As expected, oxidation of the 9-hydroxy group thus producing analogues of carbomycin B (XI) did not affect the activity.
Reduction of the aldehyde to the cor- A solution of 100 mg of niddamycin in 5 ml of 0.25% methanolic HCI was left at room temperature for I hour. After this, the pH was adjusted to 8, and poured into ice-water and extracted with ethyl acetate. Ethyl acetate was washed with water, dried over Na2SO4. Removal of solvent gave 100 mg solids that was recrystallized from ether, hexane m.p. 85--86'C. 280 nm. Ei°" 495. N.M.R. 6 CDC13 3.1, 3.2, 3.4 (3-OCI-I3), no aldehyde proton.
was further established by the fact that other demycarosyl derivatives (XVII, XVIII) were found to be non-inhibitory in a cell-free system. Leucomycin fraction V (X) that is deacylated on mycarose has about 1/30th the activity of fraction Ar (I), whereas both of them were found to inhibit the synthesis of protein in cell-free system4).
These results indicate that the lipophylic acyl groups on mycarose are merely needed for the transport of the molecule into the cell. This is also indicated from the comparative biological activities of various leucomycin fractions", the higher biological activity being related to the number of carbon atoms of the acyl group. a The compounds were dissolved in 1%J citric acid and the solution was diluted with water or buffer to the required concentration.
Minimum inhibitory concentration (M.I.C.) was determined by using the serial dilution method.
Staphylococcus pyogenes strain used was sensitive to leucomycin and resistant to penicillin G.
b For determination of the concentration required to cause 50% inhibition (ED50) the assay was done in the presence of at least 4 different concentrations of the compound. Percent inhibition was plotted against concentration and ED50 read from the curve. Incorporation of 14C-leucine into Bacillus subtilis: Bacillus subtilis ATCC 11774 was cultivated in 2%
glucose-1% yeast extract medium at 30°C. This growth was used to inoculate fresh medium and the cells in logarithmic phase of growth were collected by centrifugation.
The cells were suspended in 0.4% glucose-0.2% yeast extract to give an absorbancy of 3.0-3.5 at 660 nm. The effect of the compound on incorporation cf 14C-leucine in B. subtilis cells was examined under the conditions described below.
Total volume of the reaction mixture was 1.0 ml, containing 0.38 ml of 0.4 % glucose-0.2% yeast extract, 0.1 ml of antibiotic and 0.5 ml of cell suspension.
After 15-minute incubation 20 ul of 14C-leucine (0.1 roc) was added and the mixture incubated for 2 hours at 37°C. Protein synthesis was measured by the incorporation of 14C-leucine into cold trichloracetic acid-precipitable material isolated and washed on Whatman glass fibre paper. Radioactivity was measured in a liquid scintillation spectrometer.
a Protein synthesis in cell-free extracts: Cell-free protein synthesizing extract of Escherichia coli Q 13 was prepared according to the procedure of NIRENBERG5 . E. coli extract S-30 was not preincubated. The buffer used for extraction contained 10 mm Tris, pH 7.8, 14 mm magnesium acetate, 60 mm ammonium chloride and 0.1 mm dithiothreitol. The S-30 fraction was dialyzed for 16 hours at 4°C against the buffer used for extraction (dithiothreitol concentration increased to 1 mm). Poly-U-directed incorporation of 14C-phenylalanine into polypeptide by S-30 fraction was measured according to the procedure of NIRENBERG5).
Poly-U-directed incorporation of 14C-phenylalanine: Total volume of the reaction mixture was 0.25 ml, containing 0.1 ml of S-30 fraction (about 2 mg protein), 0.33 mM ATP, 0.03 mM GTP, 12.5 mm phosphoenolpyruvate, 7 ug pyruvate kinase, 0.4 pc 14C-phenylalanine, 0.2 mM of the other 19 amino acids, poly-U, lO ug, tris (pH 7.8), 100 mm, magnesium acetate, 14 mM and KCI, 50 mM; incubation: 30 minutes at 37°C. Polyphenylalanine formation was measured by the incorporation of 14C-amino acid into hot trichloracetic acid-precipitable material using the filter paper disc technique discribed by BOLLUM6).
